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Abstract

In a recent study, confirmatory factor analyses indicated that, for
each of several language groups, TOEFL performance can be characterized by
two factors, associated with (a) the Listening Comprehension section and (b)
the other sections of the test (Hale, Stansfield, Rock, Hicks, Butler, &
011er, 1988). This conclusion was inconsistent with that drawn in the most
comprehensive previous factor-analytic study of the TOEFL, which suggested a
three-factor solution for each of several languages (Swinton & Powers,
1980). The present study investigated the inconsistency in conclusions
drawn from these two studies and provided further information about the
factor structure of the TOEFL.

It was hypothesized that the inconsistency between studies was related
to the populations under investigation, as the earlier study used TOEFL
examinees in both domestic and overseas test centers, whereas the more
recent study used domestic examinees only. The present data did not support

this hypothesis, however. Confirmatory factor analyses were conducted for
each of several language groups, using data from the test form used in the
more recent study (a 1984 TOEFL), and these analyses yielded essentially
similar results for both domestic and overseas populations, as well as for
the combined population. In all cases, the data supported a two-factor
interpretation, with the two factors related to the Listening Comprehension
section and to the nonlistening sections.

Other hypotheses were that the inconsistency between studies was due to
differences in factor-analytic methodologies used or to changes in the test
over time. Confirmatory factor analyses were conducted using the data from
the earlier study (taken from a 1976 TOEFL) as well as data from the more
recent study. These analyses supported a two-factor interpretation in both
cases, for each of several language groups, with the two factors associated
with Listening Comprehension and with the other sections of the test. Thus,

the use of different factor-analytic methodologies in the two previous
studies undoubtedly contributed to the inconsistency, although further work
would be needed to determine exactly what aspects of the methodology played
a role. The data also provided tentative evidence that the basic factor
structure of the test may not have changed substantially between 1976 and
1984.

The role of examinee proficiency in determining the TOEFL's factor
structure was also examined. For each of several language groups, low- and
high-proficiency groups were defined on the basis of approximately one third
of the items in the TOEFL, drawn from all sections of the test, and factor
analyses were then performed on an abbreviated TOEFL, which consisted of the
remaining items. For both proficiency levels within each language group a
two-factor structure appeared to underlie performance, with the factors once
again linked to Listening Comprehension and to the other, nonlistening
sections of the test.

iii
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Introduction

In a recently completed study (Hale, Stansfield, Rock, Hicks, Butler &
011er, 1988), confirmatory factor analyses of the TOEFL for each of nine major
language groups indicated that two factors can account for the variance in
TOEFL scores. One factor was related to the Listening Comprehension section
and the other, to the nonlistening sections (Structure and Written Expression,
Vocabulary and Reading Comprehension).

These results contrasted with those obtained in the most comprehensive
previous factor-analytic study of the TOEFL (Swinton & Powers, 1980), which
looked at the factor structure of the test for each of seven major language
groups. Data from that study suggested that three factors underlie TOEFL
performance for most language groups, albeit with some differences among
language groups in definition of the three factors.

The failure of Hale et al. to observe a three-factor structure for the
TOEFL was unexpected, given the assumption--based partly on the Swinton and
Powers study--that-three separate aspects of English proficiency are tapped by
the TOEFL. The present research was conducted, therefore, as a follow-up to
the study by Hale et al., in an effort to account for the inconsistency in
implications of these two studies, and to provide further information about
the factor structure of the TOEFL.

Although there are a few other published factor-analytic reports that
have involved the TOEFL, which will be considered in the Discussion section,
the studies by Hale et al. and Swinton and Powers served as the basis for the
present study for several reasons. First, these studies provided the most
comprehensive factor analyses of the TOEFL, as they were based on large
numbers of examinees taking operational administrations of the test; other
studies have generally been limited in scope, employing fewer than the several
hundred subjects required for a proper factor analysis. Second, these two
studies included separate analyses for each of several major language groups;
other studies have usually been done with a single language group, which
limits generalizability, or with combined language groups, which adds variance
associated with language group differences. Third, both of these studies used
the current three-part TOEFL, whereas most other factor-analytic studies of
the TOEFL employed the five-part version of the test that was in use prior to
1976 (see Discussion).

Hypotheses Regarding the Inconsistency Between Studies

The following hypotheses were advanced to account for the inconsistency
in conclusions suggested in the studies by Hale et al. and Swinton and Powers.

The first hypothesis: Domestic versus overseas populations. One of the
major differences between these two studies lay in the population of examinees
used. Hale et al. employed only domestic examinees--that is, foreign students
tested in centers in the United States and Canada. In the study by Swinton
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and Powers, on the other hand, a sample was drawn from the combined population
of overseas and domestic examinees. It was hypothesized that, when one
examines data for domestic examinees only, the apparent factor structure of
the test will differ from that observed when data from overseas examinees, or
from the combined population of domestic and overseas examinees, are used.

A theoretical basis for this hypothesis (from Anastasi, 1970) is that
exposure to a relatively standardized curriculum across schools should lead to
the appearance of a broad factor, whereas a curriculum that varies from school
to school should lead to greater differentiation among factors. TOEFL
examinees in domestic test centers are typically enrolled in intensive English
courses that tend to be similar to each other, in that they provide a balanced
emphasis on teaching of such aspects of English proficiency as grammar,
reading, and vocabulary. As a result, the same students who are relatively
proficient in one area are relatively proficient in the others as well, thus
leading to a greater similarity among factors than would be expected with a
less standard curriculum. For overseas examinees, however, it is believed
that there is less uniformity among the situations in which English is learned
and, thus, a lower probability that skills in various areas will improve in a
uniform manner. Consequently, factor analysis might be expected to show
greater differentiation among factors for overseas examinees.

There was a practical basis for testing this hypothesis as well.
Research on the TOEFL occasionally is conducted with domestic examinees only.
An assumption is that domestic and overseas populations are similar, and
indeed, statistical analyses conducted thus far have shown a reasonably high
degree of similarity between these populations with respect to means and
variances of scores (albeit with some variation across test sections), item-
total score correlations, and other statistics. It has remained to be
determined, however, whether the basic factor structure of the test is the
same for these two subsets of the examinee population.

To address the above hypothesis, confirmatory factor analyses were
performed separately for overseas examinees and domestic examinees, using the
November 1984 test studied by Hale et al. (The analysis for domestic examinecs
essentially constituted a reanalysis of the Hale et al. data, although with
slight changes in the data sets as noted below). Analyses were also performed
for the combined population of domestic and overseas examinees. Separate
analyses were conducted for each of five language groups, Arabic, Chinese,
Farsi, Japanese, and Spanish, the five language groups common to both the
studies by Hale et al. and by Swinton and Powers.

A second hypothesis: The statistical methods used. Differences in
analytic methods could also account l!or the apparent inconsistency between the
two studies cited above. Hale et al. used confirmatory factor analysis,
employing current LISREL procedures (Joreskog & Sorbom, 1981, 1983), whereas
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Swinton and Powers used other methods.' Also, in the study by Swinton and
Powers, individual items were the units of analysis, and factor analyses were
performed on tetrachoric correlations among individual items. In the study by
Hale et al., on the other hand, the units of analysis were parcels of items--
that is, sets of items within each subsection of the test that were intended
as replicates of each other. It has been noted that use of individual items
can sometimes produce a factor associated with item difficulty (Hulin,
Drasgow, & Parsons, 1983). By contrast, the parcels used by Hale et al. were
selected randomly within each item subtype, with the constraint that all
parcels would have similar overall difficulty levels, thereby eliminating the
possibility that a factor associated with item difficulty would appear.

To address the above hypothesis, the data used by Swinton and Powers
(taken from the November 1976 administration of the TOEFL) were analyzed using
the methods employed by Hale et al. That is, confirmatory factor analysis was
employed, using LISREL procedures, and item parcels served as the units of
analysis. If the results proved to be similar to those observed for the
November 1984 test, it could be inferred that differences in factor-analytic
methodologies likely played a role. In this case, it would have to be left
for further research to determine exactly which aspects of analytic procedure
may have contributed to the apparent difference in factor structures suggested
by the two previous studies. The data would at least show, using current
methods of confirmatory factor analysis, the extent to which the three
sections of the TOEFL can be regarded as measuring distinct aspects of
proficiency.

A third hypothesis: Changes in the test over time. It is also possible
that the difference in implications of the studies by Hale et al. and by
Swinton and Powers was due to a change in the test over time. Even though the
basic three-section structure of the test remained invariant between 1976 and
1984, it is possible that subtle changes could have occurred in implementation
of the test specifications, such that the nonlistening sections of the test--
Structure and Written Expression, and Vocabulary and Reading Comprehension--
gradually came to measure less distinct aspects of proficiency.

'Swinton and Powers first obtained a Varimax solution and then
subjected a four-factor solution to an orthogonal Procrustean rotation to
force the data to fit the design structure of the test. In the latter
analysis, one target factor was specified as maximum loadings on selected
Listening Comprehension items; a second target factor, maximum loadings on
selected Structure items; and a third target factor, maximum loadings on
selected Vocabulary items. Thus, the analysis was confirmatory in intent
but differed from the LISREL confirmatory procedures used here in certain
respects, such as (a) the factors were forced to be orthogonal to each other

and (b) the second and third factors were defined in relation to items in
only one of the two parts of TOEFL Section 2 (Structure) and one of the two
parts of Section 3 (Vocabulary).
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Comparison of factor-analytic results for the November 1976 and November
1984 tests, using the same methods of analysis in each case, would help
address this hypothesis. If the factor-analytic results were found to be
essentially the same for both tests, it might be inferred that the factor
structure of the test had not changed substantially over that time period.
(Note, however, that the 1976 and 1984 test forms were administered to
different cohorts--that is, populations differing in time--so that firm
conclusions about the comparability of 1976 and 1984 test forms could not be
drawn unless the two forms were administered to samples taken from the same
cohort.)

Factor Structure of the TOEFL for Low- and for High-Proficiency Examinees

An additional objective of the study was to determine whether the English
proficiency of the examinees plays a role in determining the factor structure
of the TOEFL. Two different theoretical positions lead to opposite
predictions. One hypothesis suggests decreasing factor differentiation as a
function of increasing proficiency. Higgs and Clifford (1982) have argued
that, for interview performance at least, second language acquisition includes
a progression toward more equal involvement of the various skills involved in
performance. Similarly, studies conducted within an interlanguage framework
(cf. Selinker, 1969) suggest that it is reasonable to hypothesize a decreasing
differentiation of factors in second language performance with increasing
acquisition of the second language. This view derives from the notion that
the effect of transfer from the first language is believed to be greatest at
the beginning of acquisition of the second language, then tends to diminish as
proficiency in the second language increases.

Another hypothesis, however, maintains that the degree of differenriation
among skills increases with d_velopment of those skills (cf. discussion by
Anastasi, 1970). In the early stages of learning, a broad factor is apparent,
due to the fact that some learners are of low proficiency in many skills,
while others are of higher proficiency in those skills. As learning
progresses, howevever, greater differentiation among skills becomes apparent.
This is partly due to the fact that some learners begin to excel in certain
skills, while other learners begin to excel in others. This is especially
true if learners are exposed to a curriculum that becomes increasingly
differentiated into separate areas, with different skills taught by different
teachers in different classrooms.

A recent study by Oltman, Stricker, and Barrows (1988), using
multidimensional scaling and cluster analysis, obtained results consistent
with the first of these two hypothesis. When those authors examined the
dimensional structure of the test separately for low-, medium-, and high-
proficiency examinees within each of several language groups, they found a
clearer differentiation among dimensions for low-proficiency examinees than
for those of medium- or high-proficiency.

At the same time, there is at least indirect evidence tor the second
hypothesis. Swinton and Powers (1980) found that, of seven language groups
studied, the group that was substantially lower in proficiency than the
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others--the Farsi speakers--was the one group for whom there was considerably
less differentiation in factor structure of the TOEFL. Also, 011er and
Hinofotis (1980) studied Iranian students (Farsi speakers) and found that,
after a general factor was partialed out, there was no remaining variance to
be explained in TOEFL performance; however, in another portion of their study
involving a mixed group of foreign students, separate factors emerged that
were associated with TOEFL Listening Comprehension and with the other sections
of the test.

To examine the relation of examinee proficiency to differentiation among
factors in the TOEFL, the present study included factor analyses for low- and
high-proficiency examinees, separately for each of several language groups.
Proficiency was defined by performance on a subset of approximately one third
of the items on the TOEFL, selected from all sections, and factor analyses
were performed on data from the remaining items. In this way it was possible
to achieve independence of the test used to define proficiency and the test
used in the factor analysis, thus providing a more appropriate test than would
be the case if data from the overall TOEFL were used for both purposes.
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Method

Sub'ects

The subjects of the study were 14,974 examinees who took the TOEFL at the
November 1984 adMinistration, and 4,659 examinees who took the TOEFL at the
November 1976 administration. Included were both "domestic" examinees, who
took the TOEFL in the United States or Canada, and "overseas" examinees, who
took the TOEFL in other countries.

The sample consisted of examinees from the five language groups that were
common to both the Hale et al. (1988) and Swinton and Powers (1980) studies:
Arabic, Chinese, Farsi, Japanese, and Spanish. Excluded from the group of
Chinese speakers were (a) students from the People's Republic of China, since
this subgroup is believed to differ in important respects from other Chinese-
speaking groups and was essentially absent from the Swinton and Powers sample,
and (b) students from Taiwan, since Taiwanese students were excluded from the
Swinton and Powers sample for procedural reasons. With these exceptions, data
were analyzed for all examinees in the five language groups taking the
November 1984 test, and for the random sample of approximately 1,000 examinees
in each language group taking the November 1976 test that were studied by
Swinton and Powers. (Numbers of subjects per language group for each test are
indicated in Table 4 in the Results section.) The sample thus contained
representatives of four different language families: Indo-European (Spanish
and Farsi), Altaic (Japanese), Sino-Tibetan (Chinese), and Semitic (Arabic).

The TOEFL

The three sections of the TOEFL are (a) Listening Comprehension, (b)
Structure and Written Expression, and (c) Vocabulary and Reading Comprehension
(Educational Testing Service, 1987). The item types are as follows. In

Listening Comprehension, the examinee hears spoken material (either single
statements, short dialogues, or short monologues) and then hears questions
about them, which he or she answers by selecting the correct answer choices in
a test booklet. In the other two sections, all information is presented in
written form. The Structure and Written Expression section consists of two
item subtypes. In each Structure item, the examinee is given a sentence from
which a phrase has been deleted and, from the response alternatives, must
choose the word or phrase that best fits into the sentence. In each Written
Expression item, the examinee is given a sentence in which words or phrases
are underlined, and the examinee must indicate the underlined word or phrase
that is ungrammatical. The third section consists of two basic item subtypes,
Vocabulary and Reading Comprehension. In each Vocabulary item, a sentence is
presented with a word or phrase underlined, and the examinee must choose the
response alternative that is synonymous with the underlined word or phrase.
In the Reading Comprehension part, segments of text are presenL:ed and,
following each segment, several questions appear. The examinee must answer
each question by selecting the best response alternative.
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Methods of Analysis

Each of the five subsections of the test mentioned above was divided
into "parcels," with each parcel consisting of the total score for a group of
items. There were three parcels of items for each subsection except
Structure, for which there were two parcels. The items in each parcel were
chosen so that, within each subsection, the parcels would be roughly equal in
average difficulty and distribution of item difficulties. These parcels
served as the basic units of analysis. The numbers of items in the various
parcels are shown below. (Note that, while there are 150 total items in the
TOEFL, four items are nonoperational, and only the 146 operational items are
included in the present analyses.)

Description of Parcels

Parcel No. Label No. of Items

1 Listening Comprehension 1 (LC1) 17

2 Listening Comprehension 2 (LC2) 17*
3 Listening Comprehension 3 (LC3) L6

4 Structure 1 (S1) 7*

5 Structure 2 (S2) 7

6 Written Expression 1 (WE1) 8*

7 Written Expression 2 (WE2) 8

8 Written Expression 3 (WE3) 8

9 Vocabulary 1 (V1) 10

10 Vocabulary 2 (V2) 10

11 Vocabulary 3 (V3) 9*

12 Reading Comprehension 1 (RC1) 10*

13 Reading Comprehension 2 (RC2) 10

14 Reading Copmrehension 3 (RC3) 9

* Parcels that were removed from the "abbreviated TOEFL" and used
to determine proficiency level in analyses comparing low- and
high-proficiency examinees.

Thus, there were three parcels for each of the test's subsections except
Structure, for which there were two parcels. It was determined that, to
permit analyses of up to five factors (one for each subsection), each factor
should be represented by two, and preferably three, parcels in order to have a
sufficient basis for definition of each factor. It was also determined that
there should be at least seven items per parcel to provide relatively stable
measurement per parcel (hence the decision to employ only two parcels in the
Structure section). It should be noted that the differences between test
sections in numbers of items per parcel have no bearing on the factor pattern
to emerge from the analyses. While parcel size would relate to the magnitude
of the factor loadings, it would have no effect on the comparisons of interest
in the study.
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In most of the factor analyses conducted here, variance-covariance
matrices based on the parcel scores were derived, and these matrices provided
the input to the factor analyses. For reasons discussed below, factor
analyses involving the low- and high-proficiency groups were based on
correlations among parcel scores rather than variance-covariance matrices.

The mode of analysis used in this study was confirmatory factor analysis
following the maximum likelihood estimation procedures of LISREL VI (Joreskog
& Sorbom, 1981, 1983). No exploratory analyses were performed. (Note that
Hale et al. [1988] performed initial exploratory analyses before confirmatory
factor analyses. In each of the principal components analyses they reported,
the first eigenvalue was relatively large, but the second eigenvalue was close
enough to 1 to suggest the value of investigating at least a two-factor
solution as well as a one-factor solution.) While it waaid have been possible
first to perform a principal components analysis here (followed, for example,
by an oblique rotation), it was determined that the issues under investigation
could best be addressed by going directly to confirmatory analyses. With a
confirmatory procedure, factors are defined a priori, in this case according
to the test content, and the analyses determine the extent to which the
empirically determined factor structure of the test corresponds to key content
distinctions.

Three models, involving one, two, and three factors, provided the major
bases for comparisons in this study. The single factor in the first model was
defined in terms of performance on the entire test. The two factors in the
second model were defined as (a) Listening Comprehension and (b) the other
sections of the test. The three factors in the third model were the three
sections of the test: (a) Listening Comprehension, (b) Structure and Written
Expression, and (c) Vocabulary and Reading Comprehension. In addition, a null
model was tested, in which no common factors were presumed to underlie the
data, primarily to provide data needed for computation of indices for the
three models under study. Also, a five-factor model, involving all five
subsections of the test, was tried in order to provide additional data in case
none of the three models indicated above sufficiently fit the data. Data from
the five-factor model are not presented here, however, given that the simpler
models provided a satisfactory fit, as discussed below.

Four goodness of fit indicators were derived from each analysis, as
described below. Each of these indices provides a measure of the degree to
which a particular model fits the data.

Goodness of fit index (GFI). The GFI, which ranges from 0 to 1.00,
indicates the relative amount of variance and covariance jointly accounted for
by the factor model (Joreskog & Sorbom, 1985). The GFI was originally thought
to be independent of sample size, but recent simulation studies suggest that
this may not be the case (Marsh, personal correspondence, September 1987). In

the present case, however, relevant comparisons are between one-, two- and
three-factor models within populations, so sample-size dependence is
irrelevant here.
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Root mean square residual (RMSR). This is the average covariance among
parcels that is left over after the hypothesized model has been fitted
(Joreskog & Sorbom, 1985). The RMSR is estimated independently of sample
size. When the solution is based on the variance/covariance matrices, the
RMSR is interpreted with respect to the size of the original matrix of
covariances. Dividing the RMSRs by the root mean squares indicates the
percentages of variance not accounted for by the hypothesized model.

Tucker-Lewis index (T-L). This index (Tucker & Lewis, 1973) represents
the ratio of the amount of variance associated with the model to the total
variance; it may be interpreted as indicating how well a factor model with a
given number of common factors represents the covariances among the parcels
for a population of examinees. A low coefficient indicates that the relations
among the parcels are more complex than can be represented by that number of
common factors. The T-L index can be interpreted as a reliability
coefficient, with increases across models indicating the percentage of
variance gained by moving to a more complex model.

The chi-squared/df ratio. This index is based on the overall chi-square
goodness of fit test associated with each factor model. Ratios up to 5.0
indicate a reasonable fit (Marsh & Hocevar, 1985). It should be noted that
the ratio depends on sample size; however, this is not a problem where
comparisons are between factor models, as in the present study.



11

Results

Comparison of Domestic and Overseas Examinees

The first set of analyses were those involving the comparison between
examinees taking the TOEFL in domestic and in overseas test centers. The data
used in these analyses were taken from the November 1984 TOEFL. The data for
the domestic examinees were the same as those used in the study by Hale et al.
(1988) except (a) the sample of Chinese speakers excluded certain subgroups,
as indicated in the Method section, to make this sample comparable to that
used by Swinton and Powers (1980), and (b) reconstitution of the data set
resulted in small changes in numbers of subjects in the other language groups.

Mean performance. For each student, the mean proportion of correct items
was computed for each subscore and for the total test (i.e., the number of
items answered correctly divided by the number of items available).
Proportion scores rather than mean number correct are reported, in order to
facilitate comparison of item types with respect to difficulty. Means and
standard deviations of the proportion-correct scores are presented in Table 1
for each language group, separately for domestic and overseas examinees.

For both domestic and overseas examinees, the rank ordering of groups
from highest to lowest in total TOEFL scores was Spanish, Chinese, Farsi,
Japanese, and Arabic. The ordering of these language groups was the same as
that observed by Swinton and Powers (1980), except that in the latter study
Farsi speakers scored lowest of the five groups. Apparently, the population
of Farsi speakers seeking to study in the United States changed substantially
as a result of the political situation in the early 1980s. Most important for
the present analysis, however, is the fact that the rank-ordering of language
groups proved to be the same for domestic and overseas groups. In this

respect, then, there is a basic similarity in the populations of examinees
taking the TOEFL in the United States or Canada and in other countries.

Correlational data. Table 2 presents, for each language group in
domestic and overseas test centers, intercorrelations among the subscores of
the TOEFL, the reliabilities of the scores, and the correlations corrected for
attenuation (i.e., corrected for unreliability). Focusing on the corrected
cnrrelations, there was a relatively strong relationship between Sections 2
and 3 of the TOEFL--that is, (a) Structure and Written Expression and (b)
Vocabulary and Reading Comprehension. The correlation between Section 1
(Listening Comprehension) and each of these other sections was less strong.
This same general pattern appeared to be characteristic of every language
group for both domestic and overseas examinees. Thus, the correlational data
suggest that Sections 2 and 3 of the test measure processes that are highly
related, while the Listening Comprehension section is somewhat distinct from
the other two. This pattern is consistent with the factor-analytic results to

be discussed below.

BEST COPY AVAILABLE



12

Table 1

Means (and Standard Deviations in Parentheses) of Proportion-
Correct Scores on the November 1984 TOEFL for Each Language Group,

Tested in Domestic and Overseas Centers'

Language Group
List.
Comp.

Struc. &
Writ. Exp.

Vocab. &
Read. Comp. TOTAL

Domestic centers

Arabic 1819 .60 .62 .49 .56

(.19) (.19) (.18) (.17)

Chinese 2923 .66 .69 .63 .65

(.16) (.15) (.16) (.14)

Farsi 477 .67 .69 .56 .63

(.19) (.19) (.19) (.18)

Japanese 918 .58 .66 .53 .58

(.19) (.18) (.19) (.17)

Spanish 1289 .70 .73 .68 .70

(.20) (.18) (.16) (.16)

Overseas centers

1689 .55 .65 .53 .57Arabic
(.21) (.18) (.18) (.17)

Chinese 2437 .63 .73 .68 .68

.(.20) (.17) (.17) (.17)

Farsi 105 .68 .75 .60 .67

( 23) (.17) (.19) (.19)

Japanese 2037 .58 .73 .60 .63

(.20) (.17) (.18) (.17)

Spanish 1280 .71 .80 .75 .75

(.20) (.15) (.15) (.15)

Scores are proportions correct (i.e., number correct divided by possible
items) for each section: (1) Listening Comprehension, (2) Structure and
Written Expression, and (3) Vocabulary and Reading Comprehension, and for
the total test.
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Table 2a

Domestic Test Centers:
Correlations Among TOEFL Subscores and Subscore Reliabilities for

Each Language Group (November 1984 TOEFL)'

Language Group

List.
Comp.

(LC)

Struc. &
Writ. Exp.

(SWE)

Vocab. &
Read. Comp.

(VRC)

Arabic LC [.90] .82 .82

SWE .73 [.87] .93

VRC .74 .83 [.90]

Chinese LC [.87] .78 .83

SWE .66 [.82] .91

VRC .73 .77 [.88]

Farsi LC [.91] .82 .85

SWE .73 [.89] .93

VRC .77 .83 [.91]

Japanese LC [.90] .81 .85

SWE .71 [.86] .93

VRC .77 .83 [.911

Spanish LC [.92] .85 .83

SWE .77 [.88] .91

VRC .75 .80 [.89]

' Coefficient alpha reliabilities are in brackets along the diagonal for each
language group. Raw correlations appear below the diagonal, and correlations
corrected for attenuation appear above the diagonal.
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Table 2b

Overseas Test Centers:
Correlations Among TOEFL Subscores and Subscore Reliabilities for

Ep.ch Language Group (November 1984 TOEFL)a

Language Group

List.
Comp.
(LC)

Struc. &
Writ. Exp.

(SWE)

Vocab. &
Read. Comp.

(VRC)

Arabic LC [.91] .78 .83

SWE .69 [.87] .92

VRC .75 .81 [.90]

Chinese LC [.91] .82
..
.86

SWE .73 [.86] .93

VRC .78 .83 [.91]

Farsi LC [.94] .89 .84

SWE .81 [.88] .93

VRC .78 .84 [.92]

Japanese LC [.91] .79 .83

SWE .71 [.87] .93

VRC .75 .83 [.91]

Spanish LC [.93] .82 .78

SWE .73 [.86] .89

VRC .71 .78 [.89]

Coefficient alpha reliabilities are in brackets along the diagonal for each
language group. Raw correlations appear below the diagonal, and correlations
corrected for attenuation appear above the diagonal.



15

Factor analysis. A set of confirmatory factor analyses was conducted for
each language group, separately for domestic and overseas examinees.
Variance-covariance matrices provided the input to the analyses. Analyses
were performed separately for the domestic and overseas examinees, to
determine whether a different factor structure is associated with these two
different populations.

Table 3 presents the goodness of fit indicators for the one-, two-, and
three-factor solutions separately for the domestic examinees (Table 3a) and
overseas examinees (Table 3b). As expected, the CFI and Tucker-Lewis indices
increased across models, and the RMSR and chi-squared/df indices decreased
across models. Most important is the degree of change in values across
models. It is clear that the indices were not at maximal values for the one-
factor model (a rule of thumb for the CFI and Tucker-Lewis indices, for
example, is that their values should be in the .90s before one can conclude
that the associated model adequately fits the data), and that they changed
markedly when going from a one- to a two-factor model. Thus, a two-factor
solution apparently provides a markedly better fit to the data than does a
one-factor solution. The indices also differed slightly between the two- and
three-factor solutions, but the differences were so small, and the indices so
near their limits with the two-factor solution, that two factors appear
sufficient to account for performance.

Although there were slight variations across language groups, the basic
pattern of results.just described was observed for each language group,
indicating a strong consistency in this pattern. Especially important for the
present purposes is the fact that this same basic pattern of results was
observed for both the domestic and overseas examinees. Thus, contrary to the
first hypothesis presented in the Introduction, there does not appear to be a
fundamental difference in number of factors underlying TOEFL performance for
examinees tested in domestic test centers and for those tested overseas. (The

same pattern of results was also observed when the domestic and overseas
populations were combined, as discussed below.)

In sum, two factors appear sufficient to account for performance. The

Listening Comprehension factor is somewhat distinct from factors related to
the other sections of the test. And this seems to be true across language
groups for both the domestic and overseas populations of examinees.

Further information about the factor structure of the tests is available
in the factor loadings and intercorrelations among factors. These data were
examined for the two-factor model, since this particular model appeared to
provide the best fit, according to the'analyses discussed above. The factor
loadings for domestic and overseas examinees on the November 1984 TOEFL are
presented in Appendix A, Tables Al and A2. (Loadings are constrained to he
zero or nonzero, depending on the portion of the test by which a factor is
defined.) The fact that all nonzero loadings were significant and substantial
in magnitude shows that there was highly reliable assessment of individua'
differences on both factors. The magnitudes of loadings were comparable
across language groups and across domestic and overseas populations,
indicating little difference among populations in the strength of the
listening and nonlistening factors.
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Table 3a

Domestic Test Centers:
Indices from Confirmatory Factor Analyses of the TOEFL

for One-, Two-, and Three-Factor Solutions (November 1984 TOEFL)

Language Group

Index/model Arabic Chinese Farsi Japanese Spanish

Goodness of fit (CFI)

One factor .89 .91 .86 .87 .86

Two factor .97 .97 .94 .96 .95

Three factor .98 .99 .95 .97 .98

Root mean square

One factor .35 .25 .33 .35 .29

Two factor .11 .08 .15 .13 .11

Three factor .10 .07 .15 .11 .09

Tucker-Lewis

One factor .90 .90 .89 .89 .89

Two factor .97 .97 .96 .97 .96

Three factor .98 .99 .97 .98 .99

Chi-squared/df ratio

17.32 21.60 5.81 10.18 14.44One factor

Two factor 5.34 6.53 2.56 3.58 5.20

Three factor 3.67 3.36 2.12 2.60 2.56
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Table 3b

Overseas Test Centers:
Indices from Confirmatory Factor Analyses of the TOEFL

for One-, Two-, and Three-Factor Solutions (November 1984 TOEFL)

Language Group

Index/model Arabic Chinese Farsi Japanese Spanish

Goodness of fit (GFI)

One factor .85 .89 .75 .85 .81

Two factor .95 .96 .85 .95 .93

Three factor .97 .98 .86 .96 .97

Root mean square

One factor .40 .30 .36 .39 .36

Two factor .15 .11 .24 .12 .13

Three factor .14 .10 .22 .11 .12

Tucker-Lewis

.87 .91 .83 .87 .83One factor

Two factor .96 .97 .91 .96 .95

Three factor .97 .98 .92 .97 .97

Chi-squared/df ratio

One factor 20.23 21.89 2.86 25.21 20.53

Two factor 6.73 7.42 1.96 8.56 7.10

Three factor 5.03 4.75 1.90 6.31 4.02
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Correlations between the two factors, presented im Appendix B, ranged
from .82 to .89 across language groups and across domestic and overseas
populations. (Note that correlations between factors are, in effect,
correlations corrected for attenuation, or unreliability.) The fact that the
correlations were below .90, and the fact that the goodness of fit indicators
pointed to a two-factor solution, indicate that the listening and nonlistening
parts of the test do appear to measure somewhat different aspects of
proficiency. At the same time, the fact that the correlations were relatively
high suggests that there is a reasonably strong relation between factors, due
to the influence of overall English proficiency on performance in all sections
of the test. Comparisons of correlations across populations suggested no
consistent population differences in the relationship between factors. Thus,

the correlational data, together with the factor loadings and goodness of fit
indices, indicate a similarity across language groups and across domestic and
overseas populations in the factor structure of the test.

Comparison of November 1976 and November 1984 Tests

In a second set of analyses, data from the November 1976 and November
1984 TOEFL administrations were examined. The combined population of domestic
and overseas examinees was used in each case.

Mean performance. Table 4 presents the mean proportion correct (and SD)
for each language group, for both the November 1976 and November 1984 forms of
the TOEFL. In both test administrations, Spanish speakers scored highest.
The Arabic and Japanese speakers were the lowest scoring groups on the
November 1984 test, whereas the Farsi speakers scored lower than these two
groups on the November 1976 test. The nature of the Farsi-speaking population
taking the TOEFL thus changed during this time period, as mentioned above.
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Table 4

Means (and Standard Deviations in Parentheses) of Proportion-
Correct Scores on the TOEFL for Each Language Group, for November 1976 and

November 1984 Tests (Domestic and Overseas Centers Combined)*

Language Group
List.
Comp.

Struc. &
Writ. Exp.

Vocab. &
Read. Comp. TOTAL

november 1976 test

Arabic 686 .65 .59 .58 .61

(.19) (.18) (.17) (.17)

Chinese 998 .63 .63 .62 .63

(.18) (.16) (.16) (.15)

Farsi 987 .55 .50 .49 .51

(.20) (.17) (.16) (.16)

Japanese 997 .61 .58 .61 .60

(.17) (.16) (.17) (.15)

Spanish 991 .71 .64 .74 .70

(.20) (.19) (.15) (.16)

November 1984 test

3508 .58 .64 .51 .56Arabic
(.20) (.19) (.18) (.17)

Chinese 5360 .64 .71 .65 .66

(.18) (.16) (.17) (.15)

Farsi 582 .67 .70 .57 .64

(.20) (.19) (.19) (.18)

Japanese 2955 .58 .71 .58 .61

(.20) (.18) (.18) (.17)

Spanish 2569 .70 .77 .71 .72

(.20) (.17) (.16) (.16)

* Scores are proportions correct (i.e., number correct divided by possible
items) for each section: (1) Listening Comprehension, (2) Structure and
Written Expression, and (3) Vocabulary and Reading Comprehension, and for
the total test.
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Correlational data. Table 5 presents, for each language group given the
November 1976 test (Table 5a) and November 1984 test (Table 5b),
intercorrelations among TOEFL subscores, reliabilities, and correlations
corrected for attenuation. From the corrected correlations it is again
apparent that there was a relatively strong relationship between TOEFL
Sections 2 and 3 (Structure and Written Expression, Vocabulary and Reading
Comprehension), whereas there was a less strong relation between Listening
Comprehension and each of these two sections. Thus, Sections 2 and 3 appear
to measure processes that are more highly related to each other than they are
to those measured in the Listening Comprehension section.

Factor analysis. Confirmatory factor analyses were conducted separately
for the November 1976 and November 1984 test administrations. Variance-
covariance matrices provided the data for analysis.

Table 6 presents the goodness of fit indicators for the one-, two-, and
three-factor solutions separately for the November 1976 test (Table 6a) and
the November 1984 test (Table 6b). Once again, the indices changed markedly
when going from a one-factor to a two-factor solution, but Che changes
observed when going from a two- to a three-factor solution were so small that
two factors appear sufficient to account for performance. This pattern of
results was observed across language groups. And most important for the
present purposes, this pattern was observed for both the November 1976 and
November 1984 test administrations. Thus, in both cases a two-factor solution
seems to characterize performance on the TOEFL, where one factor is defined by
the Listening Comprehension section, and the other factor is defined by the
other sections of the test.

Factor loadings, which appear in Tables A3 and A4 of Appendix A, showed a
consistent pattern across language groups and across the 1976 and 1984 tests.
Correlations between factors were in the .80s for all groups, and differences
among groups were too small to be of interest. In general, all aspects of the
data pointed to a basic similarity among populations with regard to the test's
factor structure.
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Table 5a

November 1976 TOEFL:
Correlations Among Subscores and Subscore Reliabilities for Each

Language Group (Combined Domestic and Overseas Populations)°

Language Group

List.
Comp.
(LC)

Struc. &
Writ. Exp.

(SWC)

Vocab. &
Read. Comp.

(VRC)

Arabic LC [.91] .84 .82

SWE .74 [.85] .90

VRC .74 .79 [.90]

Chinese LC [.89] .84 .82

SWE .72 [.83] .95

VRC .73 .81 [.89]

Farsi LC [.90] .85 .80

SWE .73 [.821 .92

VRC .71 .77 [.86]

Japanese LC [.88] .80 .80

SWE .68 [.82] .94

VRC .71 .81 [.89]

Spanish LC [.92] .90 .84

SWE .81 [.87] .91

VRC .76 .80 [.89]

° Coefficient alpha reliabilities are in brackets along the diagonal for each
language group. Raw correlations appear below the diagonal, and correlations
corrected for attenuation appear above the diagonal.
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Table 5b

November 1984 TOEFL:
Correlations Among Subscores and Subscore Reliabilities for Each

Language Group (Combined Domestic and Overseas Populations)*

Language Group

List.
Comp.
(LC)

Struc. &
Writ. Exp.

(SWC)

Vocab. &
Read. Comp.

(VRC)

Arabic LC (.91] .78 .79

SWE .69 (.87] .93

VRC .72 .82 [.90]

Chinese LC [.89] .78 .82

SWE .68 [.85] .92

VRC .73 .80 [.90]

Farsi LC [.92] .82 .84

SWE .74 [.89] .93

VRC .77 .83 [.91]

Japanese LC [.91] .78 .82

SWE .69 (.87] .93

VRC .74 .83 [.91]

Spanish LC [.92] .82 .79

SWE .74 [.88] .90

VRC .72 .80 [.90]

Coefficient alpha reliabilities are in brackets along the diagonal for each
language group. Raw correlations appear below the diagonal, and correlations
corrected for attenuation appear above the diagonal.

31
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Table 6a

November 1976 TOEFL:
Indices from Confirmatory Factor Analyses

for One-, Two-, and Three-Factor Solutions

(Combined Domestic and Overseas Populations)

Language Group

Index/model Arabic Chinese Farsi Japanese Spanish

Goodness of fit (GFI)

One factor .85 .89 .87 .86 .88

Two factor .93 .95 .93 .96 .96

Three factor .95 .96 .97 .96 .97

Root mean square

.32 .28 .24 .33 .30
One factor

Two factor .15 .12 .13 .11 .13

Three factor .14 .11 .11 .10 .11

Tucker-Lewis

One factor .98 .98 .98 .97 .98

Two factor .99 .99 .99 .99 .99

Three factor .99 .99 1.00 .99 1.00

Chi-squared/df ratio

8.81 9.45 10.60 10.26 9.40
One factor

Two factor 4.36 4.17 5.85 3.86 3.53

Three factor 3.15 3.78 3.16 3.15 2.77



Table 6b

November 1984 TOEFL:
Indices from Confirmatory Factor Analyses
for One-, Two-, and Three-Factor Solutions
(Combined Domestic and Overseas Populations)

Language Group

Index/model Arabic Chinese Farsi Japanese Spanish

Coodness of fit (GFI)

One factor .85 .88 .85 .85 .82

Two factors .96 .97 .94 .95 .94

Three factors .98 .98 .95 .97 .97

Root mean square

One factor .46 .32 .34 .43 .30

Two factor .12 .10 .15 .13 .13

Three factor .11 .09 .14 .11 .11

Tucker-Lewis

One factor .98 .98 .98 .98 .97

Two factor .99 .99 .99 .99 .99

Three factor 1.00 1.00 1.00 1.00 1.00

Chi-squared/df ratio

One factor 42.68 49.32 7.30 37.85 37.91

Two factor 10.69 13.36 2.84 11.14 11.56

Three factor 7.51 7.66 2.26 7.90 5.89
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Comparison of Low- and High-Proficiency Examinees

Definition of the sample. Analyses of the November 1984 test data were
performed for four language groups, Arabic, Chinese, Japanese, and Spanish.
The Farsi group was excluded as it contained too few examinees for this
analysis.

One parcel from each subsection of the test was used to comprise a
measure of proficiency, consisting of 51 total items. Low- and high-
proficiency groups were defined on the basis of this 51-item test. Factor
analyses for the low- and high-proficiency groups were then performed on the
95 items in the remaining parcels, which will be called the "abbreviated
TOEFL." While use of an abbreviated test admittedly leads to some reduction
in representativeness, this disadvantage was believed to be outweighed by the
advantage of defining proficiency level on the basis of a test that was
independent of that used in the factor analyses.

Low- and high-proficiency groups were defined for each language group
separately, in the following manner. For a given language group, mean
performance on the 51-item test was determined. Then the score midway between
the mean and the score of the lowest scoring examinee in that language group
was calculated, as was the score midway between the mean and the score of the
highest scoring examinee in that group. These two scores served as midpoints
of distributions to be constructed around them for that language group.
Examinees were randomly discarded to yield approximate normal distributions
around these two scores, with a range of approximately two standard deviations
on either side of each score. The shape of the curves did not deviate
significantly from normality according to the Kolmogorov-Smirnov index
(McNemar, 1962).

It should be noted that application of these procedures produced fewer
examinees in the low- than the high-proficiency group for each language. This

was due to skewness in the distribution for the entire population of TOEFL
takers, such that larger numbers of examinees were available to produce a
normal distribution in the high- than the low-proficiency group. Nevertheless,
there were sufficient numbers of examinees in both low- and high-proficiency
groups per language to perform factor analyses separately for each group.

Mean performance. Table 7 shows the mean proportion correct for the low-
and high-proficiency examinees for each language. Given that the two
proficiency groups were defined separately for each language, the ordering of
languages within both of these groups paralleled that for the overall
population of examinees, as would be expected.

A-
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Table 7

Means (and Standard Deviations in Parentheses) of Proportion-
Correct Scores on the Abbreviated 1984 TOEFL for Each Language Group,

for Low- and High-Proficiency Examinees'
(Combined Domestic and Overseas Populations)

Language Group
List.
Comp.

Struc. &
Writ. Exp.

Vocab. &
Read. Comp. TOTAL

Low proficiency

Arabic 332 .38 .44 .32 .37

(.13) (.15) (.11) (.10)

Chinese 434 .42 .51 .45 .46

(.14) (.15) (.14) (.12)

Japanese 308 .38 .49 .37 .40

(.14) (.16) (.12) (.11)

Spanish 230 .44 .50 .47 .47

(.16) (.17) (.14) (.12)

High proficiency

923 .77 .82 .69 .75Arabic
(.14) (.12) (.14) (.11)

Chinese 1659 .80 .84 .81 .81

(.11) (.10) (.10) (.08)

Japanese 861 .78 .87 .77 .80

(.14) (.09) (.11) (.09)

Spanish 834 .85 .89 .82 .85

(.11) (.13) (.10) (.08)

' Proficiency groups are defined by performance on 51 test items; scores
reported in the table are based on the remaining 95 test items. Scores are
proportions correct (i.e., number correct divided by possible items) for each

section: (1) Listening Comprehension, (2) Structure and Written Expression,
and (3) Vocabulary and Reading Comprehension, and for the total test.
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Correlational data. Table 8 presents the correlations among subscores,
reliabilities, and corrected correlations; data for low-proficiency examinees
are in Table 8a, and data for high-proficiency examinees are in Table 8b. As

with the total populations for each of these four languages, the correlations
between TOEFL Sections 2 and 3 were consistently higher than were the
correlations between Listening Comprehension (Section 1) and each of the two

other sections. This was true for both low- and high-proficiency examinees
for each language, suggesting a basic similarity between proficiency groups in
this respect.

It will also be observed that the Listening Comprehension section tended
to correlate more highly with Section 3 (Vocabulary and Reading Comprehension)
than with Section. 2 (Structure and Written Expression). Nevertheless, the
factor analyses presented below provide little indication that Sections 2 and
3 are associated with separate factors.

Factor analysis. Confirmatory factor analyses were conducted separately
for low- and high-proficiency examinees in each language group. -omparing

populations, it is always preferable to analyze variance-covariance atrices,
as was done with the factor analyses reported above. Unfortunately, in this

case the use of variance-covariance matrices led to out-of-bounds estimates

and/or lack of convergence. Therefore, correlation matrices were used as the
data for analyses here, and in these analyses there was convergence with
acceptable estimates.

In examining the goodness of fit indicators for low- and high-proficiency
examinees, it must be noted that the chi-squared/df ratio is the least
meaningful. This index is sample-size dependent, and there was a substantial
difference in numbers of examinees in the low- and-high proficiency groups.
Furthermore, a chi-square statistic based on the correlation matrix (as used
in this analysis) rather than the variance-covariance matrix is not entirely
appropriate for interpretation. It will also be noted that the RMSR indices
are considerably lower than were those observed in the previous analyses; this

was due to the use of correlation matrices rather than 'ariance-covariance

matrices as the data for analysis.

Table 9 presents the results of these analyses, Table 9a for the low-
proficiency examinees, and Table 9b for the high-proficiency examinees. For

both low- and high-proficiency examinees, the goodness of fit indicators
changed noticeably when going from a one- to a two-factor solution but very
little when going from a two- to a three-factor solution. Thus, for both
proficiency groups, no more than two factors appear to be required to account

for performance. Indeed, the figures indicated quite good fit even with a

single-factor solution. Still, the fit of the two-factor solution appeared to
be sufficiently better than that of the one-factor solution to warrant
concluding that, for both low- and high-proficiency examinees, the Listening
Comprehension factor is somewhat distinct from the factors defined by the

other test sections.
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Table 8a

Low-Proficiency Examinees:
Correlations Among Subscores and Subscore Reliabilities for

Each Language Group on the Abbreviated 1984 TOEFL'
(Combined Domestic and Overseas Populations)

List. Struc. & Vocab. &
Comp. Writ. Exp. Read. Comp.

Language Group (LC) (SWE) (VRC)

Arabic LC [.65] .51 .53

SWE .35 [.72] .81

VRC .35 .56 [.65]

Chinese LC [.71] .57 .65

SWE .41 (.73] .78

VRC .47 .58 [.76]

Japanese LC [.69] .50 .59

SWE .36 [.73] .81

VRC .40 .57 [.68]

Spanish LC [.76] .53 .58

SWE .41 [.76] .77

VRC .44 .59 [.77]

' Coefficient alpha reliabilities are in brackets along the diagonal for each
language group. Raw correlations appear below the diagonal, and correlations
corrected for attenuation appear above the diagonal.
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Table Bb

High-Proficiency Examinees:
Correlations Among Subscores and Subscore Reliabilities for

Each Language Group on the Abbreviated 1984 TOEFL*
(Combined Domestic and Overseas Populations)

Language Group

List.
Comp.
(LC)

Struc. &
Writ. Exp.

(SWE)

Vocab. &
Read. Comp.

(VRC)

Arabic LC [.78] .50 .65

SWE .38 [.75] .81

VRC .51 .63 [.80]

Chinese LC [.71] .40 .59

SWE .28 [.70] .74

VRC .42 .52 [.71]

Japanese LC [.78] .40 .67

SWE .29 [.66] .77

VRC .51 .54 [.73]

Spanish LC [.74] .51 .50

SWE .36 [.66] .74

VRC .37 .51 (.72]

Coefficient alpha reliabilities are in brackets along the diagonal for each
language group. Raw correlations appear below the diagonal, and correlations
corrected for attenuation appear above the diagonal.
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Table 9a

Low-Proficiency Examinees:
Indices from Confirmatory Factor Analyses of the Abbreviated

1984 TOEFL for One-, Two-, and Three-Factor Solutions
(Combined Domestic and Overseas Populations)

Language Group

Index/model Arabic Chinese Japanese Spanish

Goodness of fit (GFI)

One factor .94 .94 .91 .91

Two factor .97 .97 .97 .96

Three factor .97 .98 .97 .97

Root mean square

One factor .06 .05 .07 .07

Two factor .04 .04 .04 .04

Three factor .04 .03 .04 .04

Tucker-Lewis

One factor .93 .93 .84 .91

Two factor 1.00 1.00 1.00 1.00

Three factor 1.00 1.00 1.00 1.00

Chi-squared/df ratio

One factor 1.28 1.58 1.74 1.39

Two factor 0.58 0.71 0.59 0.57

Three factor 0.56 0.60 0.56 0.46
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Table 9b

High-Frofixiency Examinees:
Indices from Confirmatory Factor Analyses of the Abbreviated

1984 TOEFL for One-, Two-, and Three-Factor Solutions
(Combined Domestic and Overseas Populations)

Language Group

Index/model Arabic Chinese Japanese Spanish

Goodness of fit (GFI)

One factor .91 .92 .91 .91

Two factor .97 .97 .97 .96

Three factor .98 .98 .98 .97

Root mean square

.06 .07 .07 .07One factor

Two factor .04 .04 .04 .05

Three factor .03 .03 .03 .04

Tucker-Lewis

One factor .83 .78 .79 .74

Two factor .98 .94 .97 .95

Three factor 1.00 .98 1.00 .97

Chi-squared/df ratio

5.26 7.56 4.64 4.78One factor

Two factor 1.51 2.73 1.48 1.79

Three factor 0.89 1.65 0.87 1.38
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Factor loadings are presented in Tables A5 and A6 of Appendix A;
correlations between factors are shown in Appendix B. (Factor loadings are
less than 1 in this case, due to the use of the correlation matrix rather than
the covariance matrix as input to the analyses; correlations are lower than
those for other populations due to the restriction in range for low- and high-
proficiency examinees.) The factor loadings are comparable across language
groups and across low- and high-proficiency groups, and the correlations show
no consistent differences across these groups. Thus, these data support the
conclusion that there is little difference in factor structure of the test for
these various populations.
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Discussion

A recent study by Hale et al. (1988) suggested that TOEFL performance can
be characterized by two factors for each of several language groups, whereas a
previous study by Swinton and Powers (1980) had suggested a three-factor
structure. The present study extended the research of Hale et al. in order to
investigate possible bases for the inconsistency in conclusions reached in
these two studies.

Comparison of Domestic and Overseas Examinees

One hypothesis was that the inconsistency resulted from use of different
examinee populations: Hale et al. used only domestic examinees, whereas
Swinton and Powers used the combined overseas and domestic population. To
address this hypothesis, confirmatory factor analyses similar to those used by
Hale et al. were performed on TOEFL data for both the overseas and domestic
populations, as well as for the combined population. The hypothesis was not
borne out, as analyses for the overseas and combined populations, as well as
for the domestic examinees, produced comparable results.

In all cases, TOEFL performance appeared to be characterized by two
factors, one defined by the Listening Comprehension section, and the other
defined by the nonlistening sections of the test, a finding that was
consistent across language groups. The relatively high correlation between
factors for each population suggests that the empirical distinction between
these factors is not strong. Nevertheless, the degree of fit was sufficiently
greater for the two- than the one-factor solution to warrant a two-factor
interpretation for each of the populations under study.

The similarity in results for domestic and overseas examinees has
important practical implications. As noted above, some TOEFL research is
conducted with domestic examinees only, under the assumption that those
examinees are reasonably representative of the total population of TOEFL
takers. To date, support for this assumption has come from statistical
analyses showing similarities in domestic and overseas populations with regard
to certain basic item statistics. The present study provided the only
comparison thus far of the factor structure of the TOEFL for these two
populations. The fact that the results appeared to be roughly the same in
both cases suggests that the factor structure of the test is similar for both
populations. In this respect, the domestic and overseas populations appear to
be comparable.

Comparison of November 1976 and November 1984 Tests

Another difference between the Swinton and Powers study and that by Hale
et al. lay in the methods used for data analysis. Hale et al. used
confirmatory factor analysis following the procedures of LISREL VI, with
factors defined by the sections of the test, whereas Swinton and Powers used
other methods (see footnote 1 in the Introduction). Furthermore, Hale et al.
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used item parcels as the units of analysis, whereas Swinton and Powers used
individual items, and it has been argued that use of individual items can
sometimes produce a factor associated with item difficulty (Hulin, Drasgow,
& Parsons, 1983).

In the present study, data from the Swinton and l'owers study (the
November 1976 test) were reanalyzed, using parcels as the units of analyses
and LISREL confirmatory factor-analytic methods. If the results were to
suggest a factor structure different from that implied by Swinton and Powers'
data, it could be inferred that differences in factor-analytic methodology
played a role. Indeed, confirmatory factor analyses of the November 1976
data, conducted separately for each of the five language groups, suggested an
interpretation different from that offered by Swinton and Powers and similar
to that observed for the November 1984 data: performance on the 1976 as well
as the 1984 test can be accounted for by two factors at most. Apparently,
differences in factor-analytic methodology did contribute to the different
conclusions reached in the present study and that of Swinton and Powers.

It was not within the scope of this study to determine exactly which
aspects of the methods contributed to the inconsistency in interpretations
drawn in these two studies. The principal conclusion to be drawn here is
that, when confirmatory factor analysis is used, and factors are defined by
the sections of the TOEFL, the results support the interpretation that TOEFL
performance can best be characterized by two factors (albeit relatively highly
related factors). One of these is defined by the Listening Comprehension
section, and the other is defined by the remaining, nonlistening sections of
the test.

An important implication of these results is that the factor structure of
the TOEFL appears not to have changed between 1976 and 1984. If application
of the same factor-analytic methods with the two test forms had produced
different results, it might have been concluded that there had been a change
over time in the basic structure of the TOEFL. That this was not the case,
however, suggests that the test development process has not undergone any
major evolution over this time period. Of course, a more definitive statement
in this regard would require research comparing 1976 and 1984 test forms with
samples from the same cohort--that is, samples drawn within the same time
frame. Tentatively, however, it appears unlikely that the different results
obtained by Swinton and Powers and Hale et al. can be attributed to changes in
the factor structure of the test over time.

Comparison of Low- and High-Proficiency Examinees

An additional objective of the study was to assess the role of
proficiency in TOEFL's factor structure. The results indicated that a two-
factor solution best accounted for performance, and that this appeared to be
the case for both low- and high-proficiency examinees. Thus, the results

supported neither the hypothesis of increasing factor differentiation, nor
that of decreasing differentiation, as a function of increasing examinee

proficiency. Rather, the data suggested, as with the total population, that
TOEFL performance of examinees at either extreme of proficiency is
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characterized by two factors, one defined by the Listening Comprehension
section, and the other, by the nonlistening sections.

This conclusion contrasts with that of Oltman et al. (1988), who, using
multidimensional scaling and cluster analysis, observed greater
differentiation among dimensions for low- than for medium- and high-
proficiency examinees. One possible explanation for the difference in results
has to do with the methods used. Oltman et al.'s analysis was designed in a
way that allowed separate dimensional structures to emerge for easy and for
difficult items, and they found that it was the easy items for which a more
differentiated structure was observed. In the present study, on the other
hand, the analysis was deliberately constrained in such a way that item
difficulty could not play a role. Another possible explanation is that
variances of proficiency groups were made approximately equal in the present
study but not in the study by Oltman et al., and group differences in
variability can produce apparent group differences in degree of
differentiation among dimensions. Other aspects of methodology may also have
played a role, and the basis for the difference in results cannot be resolved
without further study.

Examination of Other Factor-Analytic Studies Involving the TOEFL

Studies using the current three-part TOEFL. Although the previous
research by Swinton and Powers and Hale et al. provided the primary background
for the present study, some other factor-analytic studies also contribute
information about the factor structure of the TOEFL. Dunbar (1982), in a
confirmatory factor analysis of Swinton and Powers' data, compared models
involving one factor and four factors (a general factor plus one factor for
each TOEFL section). In the latter model, the general factor appeared to
relate particularly to the nonlistening sections. After this factor was
partialed out, a fairly large factor related to Listening Comprehension
remained, suggesting that the Listening Comprehension section is more distinct
from the other two sections than the latter are from each other.

Manning (1987) examined TOEFL performance along with teachers' and
students' self-ratings of proficiency. In an exploratory factor analysis with
oblique (Promax) rotation and extraction of four factors, two of the factors
related to TOEFL performance, one involving the Listening Comprehension
section, and the other involving the nonlistening sections.

Davidson (1988) factor analyzed the TOEFL among other measures, using
principal components analyses and two- and three-factor solutions, with
oblique (Promax) rotations. The data pointed to a separate factor associated
with the Listening Comprehension section but no clear distinction between the
two nonlistening sections of the TOEFL.

Data from operational administrations of the TOEFL (Educational Testing
Service, 1987) also deserve consideration, even though these data were
subjected to correlational but not factor analysis. Across 12

administrations, the average disattenuated correlation (i.e., correlation
corrected for unreliability) was .90 between the two nonlistening sections

.1 4
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(Structure and Written Expression; Vocabulary and Reading Comprehension), but
only .77 and .76 between Listening Comprehension and each of the latter two
sections, respectively.

All of these data suggest that the skills measured by the Listening
Comprehension section of the TOEFL are somewhat distinct from those measured
by the nonlistening sections, whereas the latter two sections are more highly
related to each other than either is to Listening Comprehension.

Studies using the five-part TOEFL. Other factor-analytic studies
involving the TOEFL used the original five-part test, which was employed in
1975 and earlier; the five parts were essentially comparable to the five
subsections of the current test, although there were a few differences.

Two studies (Stevenson, 1975; 011er & Hinofotis, 1980), using foreign
students of various language backgrounds and employing the TOEFL along with
other measures, observed that TOEFL Listening Comprehension was associated
with one factor, and all nonlistening sections with a second factor (although
the first study did not attempt a solution involving more than two factors).
Three studies, one with Iranian students (011er & Hinofotis, 1980), one with
Nigerian high school students (Osanyinbi, 1975), and one with ESL students of
various language backgrounds (Hosley & Meredith, 1979), obtained results
suggesting that a single factor is associated with TOEFL performance. A study
of Thai educators (Cue & Holdaway, 1973) found that three factors could be
identified that were linked to different groupings of TOEFL sections.

The different conclusions suggested by the studies just mentioned are
undoubtedly related to the use of varying types of samples and varying factor-
analytic methodologies, as well as to the use of very small numbers of
examinees (between 51 and 217), which can affect the stability of the results
obtained. Whatever the basis for the differences, however, the fact that
these studies used the old five-part TOEFL, and the fact that they were not
generally concerned with the internal structure of the TOEFL, render these
studies only tangentially relevant to the objectives of the present research.

Conclusions and Practical Implications

The results of this study suggested that a two-factor model best
characterized TOEFL performance for each of the populations studied, with the
two factors defined by the Listening Comprehension section and the
nonlistening sections. Although the distinction between these factors was not
strong, which reflects the pervasive influence of general proficiency in
English, the Listening Comprehension section still appeared to measure an
aspect of performance that was, to some extent, different from that tapped by
the nonlistening sections. The latter sections, on the other hand, appeared
to measure aspects of performance that were not clearly separate from each
other.

An important question concerns the implications of these results for use
of the three TOEFL section scores. In particular, it is of value to examine
the degree to which the section subscores have diagnostic potential, in the
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sense that they provide information about separate and distinct areas of
English proficiency. While there appears to be at least some merit in
differentiating between scores on the Listening Comprehension and nonlistening
parts of the test, the diagnostic value of the distinction between
nonlistening subscores is less apparent.

In evaluating the three-section structure of the TOEFL, however, other
considerations besides factor-analytic results must also play a role. One

important consideration involves item content. Conceptually distinct
constructs are examined in the two nonlistening sections, (a) Structure and
Written Expression, whose items test knowledge of grammatical structure and
usage in written English, and (b) Vocabulary and Reading Comprehension, whose
items test lexical knowledge and ability to comprehend English text. Thus,

there appears to be a relatively solid content-related basis for
distinguishing between these two areas of proficiency, as well as between
these areas and listening comprehension, in construction of the test.

Perhaps the strong relation between the two nonlistening sections is due
as much to current instructional practices as to inherent similarities in
these two areas of proficiency, since English grammatical structure is
commonly taught hand-in-hand with vocabulary and reading comprehension. Well-

designed experimental research on instructional effects could likely clarify
this matter. It might well be possible to show that the different types of
nonlistening content would respond differentially to different instructional
emphasis. If that is the case, the separate TOEFL section scores would
clearly have diagnostic value to individual students and instructors as well.
Such a study would be useful from a practical standpoint and could also add
important evidence concerning the construct validity of the test.

The recent multidimensional scaling and clustering analysis by Oltman et
al. (1988) also bears on the structure of the TOEFL. Those authors identified
separate dimensions corresponding to the three TOEFL sections, where the
dimensions were defined largely by the easy items in each section, and the
differentiation among dimensions was most pronounced for low-proficiency
examinees. Oltman et al.'s results are consistent with the proposition that
experimental studies of instructional effects would better reveal distinctive
constructs that correspond more clearly to TOEFL content. Examinees at early
levels of acquisition are more likely to have had somewhat different learning
experiences that would produce distinguishable correlational patterns.

In sum, the value of the current TOEFL structure appears to depend on
several considerations. On the basis of the present correlational/factor-
analytic evidence, the diagnostic potential of the distinction among TOEFL
sections--at least the distinction between the nonlistening sections--does not
appear to be substantial. From a content standpoint, on the other hand, there
is a clear difference in the aspects of proficiency tapped by the three
sections. Thus, there is a conceptual basis for distinguishing among the
areas of proficiency covered by these three sections, whether or not the
section scores have clearly demonstrable diagnostic value on the basis of
correlational evidence.

BEST COPY AVAILABLE
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The present investigation, together with that of Oltman et al., suggest
some provocative areas for further study. Additional research that allows
item difficulty to play a role, using correlational as well as experimental
evidence, could provide a more comprehensive test of the hypothesis that the
structure of the TOEFL is more differentiated for easy than difficult items.
Also, continued research comparing effects for low- and for high-proficiency
examinees would be useful, to resolve the apparent discrepancy in results of
these two studies and to provide a further test of the hypothesis that subtest
differentiation varies with examinee proficiency. Further, it would be
helpful to know how the specific types of skill and knowledge tested by the
TOEFL are responsive to an effective instructional program at different levels
of acquisition.

An especially profitable direction, from a diagnostic viewpoint, might be
to establish a scale of proficiency levels within each content area. StUdents
may have the same rank ordering in the various content areas, thus ensuring a
high correlation between content areas, yet a given student may perform below
an acceptable threshold level of proficiency in one content area and above the
threshold level in another content area. Scores based on assessment of
proficiency levels may well prove to be have more diagnostic utility than the
typical normative scores.
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Factor Loadings for Two-Factor Solution
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Appendix B

Correlations Between Factors in

Two-Factor Confirmatory Factor Analyses
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Table B

Correlations Between Factors in Two-Factor Solution
(Factors Defined as Listening Comprehension

and All Other Parts of the TOEFL)

Nov. 1984 Nov. 1984 Nov. 1984 Nov. 1976

Language Domestic Overseas Combined Combined

Group Examinees Examinees Populations Populations

Arabic .84 .83 .80 .85

Chinese .83 .87 .83 .84

Farsi .85 .88 .85 .89

Japanese .84 .83 .81 .81

Spanish .86 .82 .82 .84

Language
Group

November 1984
Low-Proficiency Group

November 1984
High-Proficiency Group

Arabic .54 .63

Chinese .65 .57

Japanese .55 .63

Spanish .61 .55
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